The calculable HF acidc transfer standard has been developed at VSL. An improved model which contains a more detailed description of the thermal element with the end disc and the housing, is presented together with measurements. The major result is a calculated shift of about 4000 ppm in the ac/dc difference at 100 MHz. Based on this model, a 2 V standard is under development.
Introduction
The development and realisation of an acidc transfer standard for the frequency range from 0,2 up to 100 MHz with relative low uncertainties has been carried out at VSL. The first results up to 30 MHz have been published by Nomair and Harmans at CPEM'88 [1, 2] . These investigations led to a 4 V calculable a d d c standard with an extension in the frequency range up to 100 MHz. Four devices are used as the VSL primary reference group. Furthermore, VSL is producing this standard and about 40 units have been sold to several national standard institutes.
However, an intercomparison with other institutes [ 3 ] has indicated potential discrepancies for the ac/dc transfer in the upper frequency range. Also, one of the realized standards (EUR-18) gives unexpected large deviations at higher frequencies between the model and the measurements. It maybe due to the fact that the constructed a d d c standards are more or less identical, so systematic errors may have been left undetected.
These assumed discrepancies between model and measurements were one of the reasons to develop a more detailed model of the standard. The results will be presented together with the uncertainty calculation of the standard. Also, the results from the production of more than 50 devices will be given. 
Calculablr: HF ac/dr standard
The final lay-out of the calculable HF ac/dc standard by Nomair and Harmaris is given in Fig. 1 . It consists of a range resistor (thin wire) and a thermal element (TE), type UHF (Best Technology), which are mounted in a cylindric brass housing with a diameter of 50 mm. It is equipped with a N-type input connector.
Modelling of the ac/dc standard
The model presented by Nomair and Harmans (model 1) is based on transimpedance theory. The new model (model 2) is based upon ABCD-parameters which can be converted into the scattering parameters [4] . The main advantages of the ABCD-parameters are the possibility to calculate the influence of each separate section and its accessibility. The main differences between the two models are: a) In contrast to model I , the brass cylinder housing is now divided into sections (model 2). b) The model ofthe TE in combination with the end disc of the housing as shown in Fig. 2 . Instead of a short-circuit in model 1, the second model also describes the connection between the TE and the end disc. This disc is modelled by an inductance and a resistance. The second model still uses the mechanical dimensions and the me,asured dc-electrical parameters as input parameters. Tabde 1 presents the results of the calculation of a standard using the two models. It clearly shows the large differences between the two models, especially at high frequencies. The calculated difference at 100 MHz, around 4000 ppm, is of the same order as was found during the intercomparison of thermal .
Uncer.taintysalculation of the standard-using model2
The uncertainty calculation has been performed for both models. It includes the uncertainties of the mechanical dimensions and the dc-electrical parameters, and the estimation of the conductivity of the materials used and the capacitance of TE. The results of model 2 are presented in Table 2 . The total uncertainty is mainly determined by the thickness of the front disc, the connections to the thin wire and the diameter of the cylinder. 
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Measurements
The standard (EUR-I 8) with the divergent behaviour at high frequencies is measured against a 'normal' standard (EUR-36). Calculations indicate that the main differences will be measured starting around 50 MHz and higher. So, the measurement set-up is extended to 500 MHz. In Fig. 3 and 4 the results are given for both frequency ranges, up to 100 MHz and from 50 up to 500 MNz. The measurements and the results of model 2 show a good agreement. The results predicted by model 1 have a much larger deviation from the measurements. It is ascribed to the detailed modelling of the TE and the end disc and the deviation of the cylindric housing among the sections: the EUR-18 standard has a relative long connection between the input connector and the thin resistive wire and, consequently, a shorter thin wire. The measurements from the production of more than 50 standards show a good agreement for both models in case of two more or less identical devices. However, model 2 does not contain the systematic error.
Ewrther_dweLopments
From the 4 V standard, we are now working on a 2 V standard by adjusting the range resistor. This will be done by using a thicker wire or reducing the length of the cylinder. We will present the first results of this new standard including the modelling and measurements against the 4 V standard. These investigations will be used to reduce other (possible) systematic errors in the modelling.
Canclusions
The evaluation of the VSL calculable HF ac/dc standard has led to an improved model, which mainly gives a better description of the high frequency behaviour of the devices. This is confirmed by a better agreement with our measurements and an earlier intercomparison. Furthermore, model 2 excludes a systematic error which is about 4000 ppm at 100 MHz. The development of the 2 V standard will be used for further improvement of our model. 
